Chronic elevation of norepinephrine in conscious dogs produces hypertrophy with no loss of LV reserve.
Elevated plasma catecholamine levels may cause both myocardial hypertrophy and tissue damage. To determine whether the left ventricle from dogs with chronic norepinephrine infusion can sustain additional functional loads, we altered ventricular preload or afterload and determined both global and left ventricular (LV) wall function. Dogs were instrumented to measure LV wall function, LV internal base diameter, and LV pressures and were allowed to fully recover. Preload was altered by volume loading and afterload by injection of phenylephrine. Osmotic infusion pumps were implanted to continuously release norepinephrine at 0.5 micrograms.kg-1.min-1 for 28 days, and the volume loading and phenylephrine were repeated on days 14 and 28. Heart rate decreased, whereas there were no differences in mean arterial pressure, maximum first derivative of LV pressure (dP/dt), LV dP/dt/developed pressure of 40 mmHg, LV dP/dt/end-diastolic circumference, slope of the pressure-diameter relation, peak systolic wall stress, LV/end-diastolic diameter, or LV/end-systolic diameter during norepinephrine infusion. Diastolic and systolic wall thickness and chamber weights were increased (P less than 0.05). Indexes of diastolic function, including end-diastolic pressure, end-diastolic pressure-end-diastolic diameter relationship, maximum negative dP/dt, and the time constant (tau) were unchanged after chronic norepinephrine infusion, although maximum end-diastolic pressure during volume loading was increased from 17.7 +/- 2.0 to 21.7 +/- 1.0 mmHg. Chronic norepinephrine infusion did not alter tau, and tau increased equivalently with phenylephrine injection in both normal (36 +/- 1 to 62 +/- 5 ms) dogs and in those chronically infused with norepinephrine (36 +/- 1 to 56 +/- 5 ms).(ABSTRACT TRUNCATED AT 250 WORDS)